Aim: To research the effect of gender, workplace, and experience on the invasive treatment approaches of dentists in Turkey. Methodology: In May 2018, 323 dentists working in Turkey participated in a survey. In the questionnaire, dentists were asked about their demographic characteristics such as gender, experience, and workplace. In addition, the invasive treatment initiation stages and the dental materials and techniques that they preferred for patients with low and high risk of caries were queried. The data obtained were analyzed using Pearson's χ 2 test. Results: Gender was significantly related to the choice of invasive treatment approach for patients who have high (p=0.024) or low risk of caries (p=0.032). The experience factor was not significantly related to the choice of invasive treatment approach (p>0.05), but the workplace factor was significantly related for those with a low risk of caries (p=0.037). The selection of dental material was significantly related to the workplace factor (p<0.001), but not related to gender (p=0.359) or experience (p=0.067). The selection of the restorative technique was significantly related to experience (p=0.033), but not related to the factors of gender (p=0.132) or workplace (p=0.082). Conclusions: To further increase minimally invasive approaches to dental treatment, authorities need to improve their health policies to reduce dentists' workload.
Introduction
The process of tooth decay begins with the settlement of bacteria into the biofilm complex. The course of this process varies depending on the flow and composition of saliva, the use of fluoride-containing agents, the consumption of sugary foods, and the subject's habits for cleaning their teeth (1) . In the initial phase, decay is reversible, although dentin and enamel are damaged (2) . Beyond this initial situation, the diagnosis and treatment planning of each dentist varies (3) . Thus, clinicians make a critical decision whether or not to begin invasive treatment, depending on the depth of decay and cavitation (4) .
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The prohibition against using amalgam in many countries has led dentists to prefer alternative filling materials (5, 6) . Besides prohibition, in recent years, increased aesthetic expectation, improved bonding systems, and the toxicities of amalgam have forced changes in the choice filling material used (7) . The release of new dental materials on the market and alterations in dental treatment education have led to differences in the treatment methods used by older and younger dentists. Younger dentists are educated according to minimally invasive treatment protocols, while older dentists were trained according to Black's principles, especially those of restraint and stabilization in treatment (8) .
There is a consensus that non-cavitated enamel lesions should be treated with non-invasive methods (9) . Criteria for determining when restorative intervention is needed has been discussed by many researchers. However, the stage at which invasive treatment should be preferred varies according to different regions, gender, and experience (5, 10, 11) . For example, the number of dentists recommending invasive treatment of caries involving the dentinenamel junction (DEJ) is minimal in Norway (7%), Sweden (7%), Kuwait (17%), Scotland (20%), whereas it is much more common in Brazil (79%), Croatia (81%) and France (88%) (5, 6, 8, (12) (13) (14) (15) . However, there is no study which measures the stage at which invasive treatment is preferred by dentists in Turkey. The goal of this study is to investigate the effect of gender, workplace, and experience on Turkish dentists' choice of treatment approach.
The null-hypotheses of our study were (1) invasive treatment decisions of Turkish dentists do not vary according to workplace, experience, or gender; (2) Turkish dentists selection of filling materials and application techniques is not influenced by their workplace, experience or gender.
Materials and Methods
Ethical approval was given by the ethical committee of Kahramanmaraş Sütçü İmam University in Turkey. The questionnaire was delivered electronically to 1254 dentists in Turkey in May 2018, but only 323 (25,75%) dentists replied. The distribution of Turkish dentists (n=323) according to gender (male OR female), experience (≤10 years OR >10 years) and workplace (the public dental health system [PDHS] OR private clinics OR universities) is illustrated in Table 1 .
The questionnaire was composed of two sections. In the first part, demographic characteristics, such as experience, gender and workplace were requested. In the second part, the following questions were asked: (1) Figure 1 The Sample size was calculated using Raosoft web survey software (www.raosoft.com/samplesize.html). With an 80% confidence interval, 5% alpha error, 26674 population size (according to TUIK statistical data in Turkey), 268 participants were required (16) . 
Statistical Analysis
Data analysis was completed using the Statistical Package for the Social Sciences version 23.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics with Pearson's χ 2 test were conducted for associations between the demographic characteristics of the dentists and their restorative decisions for approximal caries. The probability level for statistical significance was set at P=0.05.
Results
A total of 323 dentists participated in the study; 56% of participants were female. The ratio of participants who have ≤ 10 years of experience was 70.5%. The ratio of private clinic dentists who participated in the study was the highest (48.3%), and the ratio of the dentists working at universities was the lowest (22%) ( Table 1 ).
In the LCR group, the rate of invasive treatment selection was highest in stage 3 and stage 4 for both male and female dentists (M:27.7%, F:32.4%). In the HCR group, the rate of invasive treatment selection was highest in stage 2 for both genders (M:41.1%, F:28%).
For both the LCR and HCR groups, the χ 2 tests indicated that the selection of invasive treatment was significantly associated with gender (LCR: p=0.032, HCR: p=0.024) ( Table 2) .
For the experience groups, the rate of invasive treatment selection for all participants was highest in stage 4 in the LCR group (≤10 years: 31.1%, >10 years:26.3%). In the HCR group, the rate of invasive treatment selection for all the participants was highest in stage 2 (≤10 years:33.8%, >10 years:33.7%) (Fig. 2) . For both in LCR and HCR groups, the χ 2 tests indicated that the selection of invasive treatment was not significantly associated with experience (LCR: p=0.525, HCR: p=0.326) ( Table 2) .
In all of the workplace groups, the rate of invasive treatment selection was highest in stage 4 For both genders, composite resin was the most selected dental material (F:85%, M:80.1%), and the lowest was glass ionomer cement (F:2.8%, M:3.6%). Table 2) .
For the experience groups, composite resin was the most selected dental material (≤10 Years: 82.9%, >10 Years: 78.9%). The rate of restorative technique selection was highest for saucer-shaped preparation (≤10 Years: 71.1%, >10 Years: 57.9%) (Fig. 3) . The χ 2 tests indicated that decisions on dental material were not significantly associated with experience (p=0.067), but significantly associated with restorative technique (p=0.033) ( Table 2 ).
For the workplace groups, composite resin was the most-selected dental material (PDHS: 70.8%, private clinics: 89.1%, universities: 80.3%), and highest for saucer-shaped preparation was the most selected restorative technique (PDHS: 62.5%, private clinics: 64.1%, universities: 80.3%) (Fig. 3) . The χ 2 tests indicated that choices of dental material were significantly associated with workplace (p=0.033), but not significantly related with restorative technique (p=0.082) ( Table 2 ). 
Discussion
Minimal intervention dentistry aims to ensure that healthy tooth structure is preserved as much as possible by limiting the unnecessary removal of dental tissue. In the past, caries were considered a potential risk, but now, it is common to attempt to postpone the operation as much as possible (17) . In traditional restorative approaches, while restoration is recommended when approximal caries reach the DEJ; currently, in preservative dentistry, restorations are not indicated until caries reach the middle half of the dentin, provided that there is no evidence of cavitation (9, 18) . The reasoning behind this is that if the amount of sound tooth structure remains sustained, the likelihood that the dental vitality and function will be maintained longer is greater (2).
Treatment plans of dentists vary according to patient attributes such as age, caries risk and socioeconomic conditions. For example, Brennan, et al. (19) stated that living at a lower socioeconomic level in Australia is associated with lower incidence of preventive treatment. In patients with LCR, clinicians may be more responsible in considering the operational approach than in patients with HCR (20). Information about the possibility of caries progressing is crucial when determining the correct time for invasive intervention.
Regarding LCR groups, however, in some countries, such as Norway (7%) and Sweden (7%), the number of dentists who prefer surgical treatment before caries reach the DEJ is few; in Croatia (81%) and France (88%), many dentists adopt the traditional approach (5, 6, 8, 15 
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countries may be differences in the education systems, variation in the number of patients per dentist, or cultural factors (3). The fact that the studies were carried out in different years probably caused some of the variation in the results. In our study, male dentists prefer invasive treatment more than female dentists. These results are in line with the results of previous studies in Japan, the USA, and Australia (4, 10, 21, 22) . However, Traebert et al. (23) and Geibel et al. (24) found that, in Brazil and Germany, gender is not significant in dentists' decision to provide surgical treatment. One reason why gender is associated with invasive treatment is that patients whose preference is preventive treatment might tend to opt female dentists (25) .
Vidnes-Kopperud et al. (5) stated that the tendency of dentists to restore caries involving DEJ decreased from 66% to 7% from 1983 to 2009 in Norway. Over the years, changing treatment criteria can lead to different preferences in treatment procedures between elderly and younger dentists. Since elderly dentists were educated according to Black's principles, they may prefer invasive treatment much more often (26) . In studies conducted in Croatia and Brazil, it was found that experience is significant in dentists' decision to operate (14, 15) . A study carried out in Australia found that, in parallel with our study, experience has no significant effect on clinicians' decision to operate (21) . However, in our study, dentists who graduated in the last 10 years seem to prefer a minimally invasive approach relative to older dentists. A possible reason for this may be that more emphasis has been placed on minimally invasive treatment in Turkish education system in recent years.
In studies conducted in Sweden, the USA and Norway, it has been shown that the workplace influences the dentists' treatment plan significantly, as found in our study (4) (5) (6) . In our study, those who worked in the PDHS generally choose less invasive means for patients with LCR. Dentists working in private clinics may prefer surgical treatment much more than dentists working in the PDHS because of the higher revenue generated by operative treatment.
In this study, the use of composite as the dental material was found to be most common. Dental schools in the UK, Ireland and Japan are known to prioritize the use of composite instead of amalgam for the restoration of posterior teeth (27) . In a study conducted in 2001, it was concluded that most Swedish dentists prefer to use composites, but Danish dentists favor amalgam restoration (11) . The use of composite instead of amalgam will imply the removal less sound tissue from teeth. Therefore, composite restoration applications do not require retentive areas such as undercuts, locks, or grooves as required by the application of amalgam. However, the application of posterior composite restorations requires more time, owing to the adhesive bonding steps, shaping, polishing procedures and need to provide saliva control (28) . The reason that dentists in the PDHS prefer amalgam as dental material compared to other dentists may be because of the heavy workload and limited time allocated to each patient.
In studies performed in Kuwait and Croatia, dentists prefer traditional and tunnel preparation for restorative treatment, respectively (12, 15) . But, in the present study, Turkish dentists preferred saucershaped preparation, similar to Norwegian and French dentists (5, 8) . It is also a fact that saucer-shaped preparations support dental tissue by removing less material from the dental tissue (29) . In addition, the analysis indicates that young dentists favor saucershaped preparations more than older ones. This may indicate that the Turkish education system currently focuses much more on minimally invasive treatment than in the past.
Conclusions
The null-hypotheses were rejected; the demographic attributes of dentists, such as gender, experience, and the workplace do influence the treatment approaches of dentists in Turkey. The fact that studies were carried out in different years restricts the accurate comparison of country-specific studies. It is a fact that in the education systems of most countries, minimally invasive treatment is more prominent than in the past. However, in order to improve its applicability, each country need to improve its health policies in a way that reduces the workload of dentists.
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